Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.033; wR factor = 0.093; data-to-parameter ratio = 22.5.
In the title molecule {systematic name: N- [3-(diquino[3,2-b ;-2 0 ,3 0 -e] [1, 4] thiazin-6-yl)propyl]-4-methylbenzenesulfonamide}, C 28 H 24 N 4 O 2 S 2 , the pentacyclic system is relatively planar [maximum deviation from the mean plane = 0.242 (1) Å ]. The dihedral angle between two quinoline ring systems is 8. 23 (2) and that between the two halves of the 1,4-thiazine ring is 5.68 (3) . The conformation adopted by the 3-(p-tolylsulfonylamino)propyl substituent allows for the formation of an intramolecular N-HÁ Á ÁN hydrogen bond and places the benzene ring of this substituent above one of the quinoline fragments of the pentacyclic system. In the crystal, molecules are arranged viastacking interactions into (011) layers [centroid-centroid distances = 3.981 (1)-4.320 (1) Å for the rings in the pentacyclic system and 3.645 (1) Å for the tolyl benzene rings]. In addition, molecules are involved in weak C-HÁ Á ÁO, which connect the layers, and C-HÁ Á ÁS hydrogen bonds. The title compound shows promising anticancer activity against renal cancer cell line UO-31. (2010) . For crystal structures of phenothiazines, see: Chu (1988) . For information on azaphenothiazines, their nomenclature and synthesis, see: Pluta et al. (2009) . For heteropentacenes with quinoline moieties containing nitrogen, sulfur, oxygen and selenium, see: Nowak et al. (2002) ; Pluta et al. (2000) .
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Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). x; y; z À 1; (iii) Àx þ 1; Ày þ 1; Àz þ 1; (iv) Àx; Ày þ 1; Àz þ 2.
Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010).
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6-[3-(p-Tolylsulfonylamino)propyl]diquinothiazine
Małgorzata Jeleń, Aleksander Shkurenko, Kinga Suwińska, Krystian Pluta and Beata Morak-
Młodawska Comment
Heteropentacenes, mainly aza-, thia-and azathiapentacenes, are considered as polyheterocyclic donor molecules to form organic semiconductors (Anthony, 2006) . We obtained heteropentacenes containing nitrogen, sulfur, oxygen and selenium via the annulation reactions (Nowak et al., 2002) . One of this type was 6H-5,6,7-triaza-13-thiapentacene (II, Figure 2 ) which can be regarded as a new modified phenothiazine system, pentacyclic diquinothiazine, where two quinoline rings were incorporated in the ring system instead of benzene rings. This compound was further transformed by introduction of 6-alkyl, aryl, heteroaryl and aminoalkyl substituents at the thiazine nitrogen atoms. It is well known that neuroleptic phenothiazines have tricyclic dibenzothiazine ring system and the aminoalkyl substituent at the thiazine nitrogen atom in position 10. All these compounds are folded and have the central thiazine ring in a boat conformation with the aminoalkyl group in the equatorial position. 6-Substituted diquinothiazines with the aminoalkyl groups and their acyl and sulfonyl derivatives exhibit promising anticancer activities against the cell lines of 9 types of human cancer: leukemia, melanoma, non-small cell lung cancer, colon cancer, CNS cancer, ovarian cancer, renal cancer, prostate cancer and breast cancer (Pluta et al., 2010) . None of phenothiazines or azaphenothiazine with the p-tolylsulfonylaminopropyl substituent have been examined by X-ray crystallography so far. The title compound (I) was obtained in a few step synthesis starting from the reactions of heteropentacenes, 6H-5,6,7-triaza-13-thiapentacene (II) and 5,7-diaza-6,13-dithiapentacene (III), with appropriate reagents (see Experimental). The structure of the title compound was assigned by spectroscopic ( 1 H NMR and MS) analysis. The diquinothiazine structure of C 2v symmetry shows a lack of the Smiles rearrangement during thiazine ring closure (Jeleń & Pluta, 2009 ). X-ray analysis fully confirmed this structure as 6-[3(p-tolylsulfonylamino)propyl]diquino[3,2 -b;2′,3′-e][1,4]thiazine. All the classical neuroleptic phenothiazines are folded along the N-S axis with the dihedral angle of 134.0-153.6° and with the aminoalkyl group in equatorial positions (Chu, 1988) . The title molecule is close to planar with the dihedral angle between the quinoline rings of 171.77 (2)° and the angle between two halves of the thiazine ring of 174.32 (3)°. The S13···N6-C15 angle is 176.70 (6)°. The endocyclic bond angles at heteroatoms in the central ring (C12A-S13-C13A and C5A-N6-C6A) are quite large, 102.56 (4)° and 125.04 (8)° in accord with the thiazine ring flat conformation. It is interesting that the planarity of the triazathiapentacene system is dependent on the substituent nature at the thiazine nitrogen atom. When the substituent was an electron-donating group system and shows unexpectedly U-conformation with the benzene ring placed over the pentacene system, with the dihedral angle between the C22-C26 and N6/C5A/C6A/C12A/C13A/S13 planes of 30.15 (3)°. The torsion angles including the propyl group (C15-C16-C17) show the synclinal/synclinal arrangement of the carbon chain. The torsion angles involving the sulfonamide group (C17-N18-S19-C22) show antiperiplanar/synclinal/synclinal arrangement. There is intramolecular N18-H18···N5 hydrogen bond which stabilizes the U shape of the p-tolylsulfonylaminopropyl substituent. Three intermolecular C-H···O hydrogen bonds involving the sulfonamide group and one C-H···S hydrogen bond involving the thiazine sulfur atom exist in the crystal. The molecules which are related via centers of symmetry at 0,1/2,1/2 and 1/2,1/2,1/2 stack in ribbons along the a direction via π-π interactions of the pentacyclic systems. The ribbons are further arranged into (0 -1 1) layers via another π-π interactions between benzene rings of toluene substituents ( Figure 3 ). Layers are glued together by the mentioned above C-H···O hydrogen bonds between aromatic carbon atoms of pentacyclic systems of one layer and sulfonamide oxygen atoms of the neighbouring layer.
The title compound shows promising anticancer activity against renal cancer cell line UO-31.
Experimental
The title compound was obtained in a few step synthesis as described by Jeleń et al. (2009) starting from the reactions of 6H-5,6,7-triaza-13-thiapentacene (II) with phthalimidopropyl bromide (followed by hydrolysis) or 5,7-diaza-6,13-dithiapentacene (III) with 1,3-diaminopropane to obtain aminopropyldiquinothiazine (IV). Compound (IV) was sulfonylated with p-toluenesulfonyl chloride. The title compound has melting point 439-440 K. X-ray quality crystals were grown from chloroform-ethanol mixture by slow evaporation.
Refinement
All H atoms were treated as riding atoms in geometrically calculated positions, with d(C-H) = 0.95, 0.99 and 0.98 Å for aromatic, methylene and methyl hydrogens, respectively, except of the H atom in the N-H group of which positional parameters were refined freely, U iso (H) = kU eq (C,N), where k = 1.5 for the methyl group and k = 1.2 otherwise.
Computing details
Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010). supplementary materials sup-3 . E69, o972-o973
Figure 1
Molecular structure with displacement ellipsoids shown at the 50% probability level.
Figure 2
Related compounds.
Figure 3
Structure of the (0 -1 1) layer: the π-π stacking interactions between pentacyclic systems are 3.589 (1) and 3.841 (1) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
N-[3-(Diquino[3,2-b;2′,3′-e][1,4]thiazin-6-yl)propyl]-4-methylbenzenesulfonamide
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.49893 (13) 1.01160 (10) (11) C17-H17B 0.9900 C5A-C13A 1.4384 (12) S19-O20 1.4351 (8) N6-C6A 1.4016 (12) S19-O21 1.4357 (9) N6-C15 1.4800 (12) S19-N18 1.6279 (9) C6A-N7 1.3156 (12) S19-C22 1.7623 (11) Symmetry codes: (i) −x+1, −y+1, −z+2; (ii) x, y, z−1; (iii) −x+1, −y+1, −z+1; (iv) −x, −y+1, −z+2.
